The use of incentive compensation in academic family medicine has been a topic of interest for many years, yet little is known about the impact of these systems on individual faculty members. Better understanding is needed about the relationship of incentive compensation systems (ICSs) to ICS satisfaction, motivation, and retention among academic family medicine faculty.
T he use of incentive compensation in academic medicine has been a topic of interest for many years. [1] [2] [3] [4] [5] [6] [7] [8] A 2006 systematic review of implemented incentive compensation system (ICS) programs in academic units concluded that incentive compensation was associated with positive financial impact and increased professional productivity in clinical and scholarly activity. 9 Despite the intuitive benefit of rewarding performance with incentive pay, the application of self-determination theory to compensation systems suggests that the autonomous motivation of an individual can be harmed by an ICS. 8, 10 Compensation has been demonstrated as a significant predictor of overall job satisfaction for clinical track physicians. 11 Recent work showed most physicians expressed a negative view of an ICS in an academic health center, with the lowest-scoring related to plan complexity and choice of metrics. 12 Yet, little remains known about the penetration of academic incentive compensation plans in family medicine, the psychological reactions toward those systems, and the impact of those reactions on faculty physician satisfaction, motivation, and retention.
By using incentive payments to link the physician's actions to the larger organizational goal, the organization hopes that the physician will be more likely to perform certain behaviors. Yet, physicians may not be motivated to act in the interest of the larger organization if there is a conflict between the goal of the individual physician and the goal of the organization. 13 Research on clinical incentives has shown that incentivizing performance improvement in one area can result in improvement in that measure, but may also be associated with decreasing performance in other nonincentivized areas,
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suggesting that incentives cause individuals to make trade-offs when choosing activities to focus on. Incentive formulas that are too simple lead to lack of attention to key strategic areas, while incentive formulas that are too complex lead to lack of understanding and lack of motivation for the physician. 12, 18, 19 While design and implementation of ICS impact whether or not those tradeoffs exist for academic physicians, and impact satisfaction, motivation, and retention, better understanding is needed of the relationship of satisfaction, motivation, and retention with the categories of incentives offered. 12, 20 Organizational psychology and business management principles indicate that an individual's knowledge of his or her respective compensation system, 19 positive perceptions of due process related to the design and implementation of the compensation system (eg, adequate notice, judgment based on evidence and fair hearing), 21 perceived validity, 12, 22 procedural justice, 23 distributive justice, and alignment with strategic objectives, 24 are all important predictors of both a successful ICS, and participant satisfaction with an ICS. 13, 25 Most outcome reports of academic ICSs have focused on the financial impact to an academic department or unit, 26 changes in clinical and academic productivity, 27, 28 and retention rates for the entire unit, 28 rather than the impact of the ICS on the satisfaction, motivation, and retention of individual faculty. Without knowledge of the impact of such systems on individual faculty members' perceptions, there is a risk that these systems, which are intended to reward productive faculty members, may actually lead to harm, 29 including increased rates of faculty turnover, 30, 31 and subsequent exacerbation of the shortage of qualified academic family medicine educators and researchers.
This study attempts to fill that gap by providing further empirical evidence about the impact of diverse ICS programs on faculty satisfaction, motivation, and retention by exploring the relationships between the categories of incentives offered, the ICS design, and implementation of the ICS, with ICS satisfaction, motivation, and retention.
Methods
To better understand the satisfaction, motivation, and retention of academic faculty, we developed a set of 35 survey questions to explore aspects of ICS design and implementation and individual faculty outcomes based on organizational psychology and business management principles of incentive compensation systems. 12, 13, 19, [21] [22] [23] [24] [25] The incentive compensation subset of questions is shown in Table 1 . Two physician faculty members who were not involved in survey design were asked to complete the question subset prior to distribution of the CERA survey to establish face validity. We specifically asked faculty to report how their ICS impacted their motivation to devote time and energy to specific activities within the scope of academic medicine, their intentions to remain with the organization, and their overall satisfaction with the ICS.
Setting
This project is part of the larger Council of Academic Family Medicine (CAFM) Educational Research Alliance (CERA) omnibus survey. The study was approved by the American Academy of Family Physicians Institutional Review Board and was reviewed and considered exempt by the Institutional Review Board of Indiana University School of Medicine. The survey methods we used are similar to the previously described CERA 2011 Residency Director Survey. 32 The survey was designed as an omnibus survey incorporating questions from several distinct investigator-initiated subprojects all related to academic medicine faculty, in addition to a set of demographic questions common to all subprojects. 33 
US

Data Collection
Survey support staff of STFM surveyed potential respondents electronically with an initial email invitation for participation. The survey included a personalized greeting, a letter signed by the presidents of each of the four participating organizations urging participation, and a link to the survey. STFM staff sent nonresponders two follow-up emails encouraging participation.
Data Analysis
We used IBM SPSS Statistics Version 20 to perform the data analysis for this study. We completed descriptive statistics for the responses to questions from the common demographic question set and the ICSspecific question set. We captured all responses to questions assessing faculty perceptions and reactions on a 5-point Likert scale. By using twotailed t-tests assuming equal variance we evaluated differences in satisfaction, motivation, and retention between groups of responses for demographic subsets including incentive amounts, types of incentives, and elements of the ICSs. Lastly, we used correlation, linear regression and multivariate analysis of variance (MANOVA) to examine the research questions of interest.
To better understand variability in satisfaction, motivation, and retention, we first examined various structural domain aspects of the ICSs, and then examined faculty perceptions of the implementation as predictors of the outcomes of interest. In particular, we asked faculty whether the behaviors being targeted by the ICS were appropriate (two items: perceptions of appropriateness and perceptions of validity and credibility), whether they understood the ICS (two items: understanding how their ICS measures them and rewards them), and whether they thought the system was implemented with due process (10 items: adequate notice, fair distribution, clear appeal mechanisms, timely and frequent reporting, meaningful input into design, applied consistently, aligned with strategic objectives, information used is credible and valid).
Results
The all-member CERA survey was completed by 581 individuals out of 1,099 potential respondents for a response rate of 52.9%. The incentive compensation system set of questions was completed by 511 individuals for a response rate of 46.5%. The majority of respondents were non-Hispanic white physicians of assistant or associate professor rank ( Table 2 ). Almost three-fourths (70%, 360/511) of academic faculty reported that they were eligible for some type of incentive compensation. Of those reporting that they were eligible for an incentive, 68% reported that 1% to 10% of their total income could come from incentives, 26% reported 11% to 25%, and the final 6% indicated the percentage was greater than 25%.
Overall, as assessed on a 5-point scale with 1 being strongly dissatisfied and 5 being strongly satisfied, the faculty reported moderate levels of satisfaction (m=3.09, SD=1.08), Due process Our ICS system will help me get promoted.
Structural
The pay I receive through our ICS system is necessary for my compensation to be equivalent to what I would receive in another employment situation. 
Design of Incentive Compensation Systems
We examined the relationships between percentage of income total that can be incentivized and the outcomes of interest and found positive relationships with satisfaction, motivation, and retention (r's=.20, .19, . 25 . P<.01, respectively, see Table 3 ). However, total income available as incentive explained less than 10% of the variance in faculty satisfaction, motivation, and retention. We then conducted a MANOVA examining the effect of the three income percent levels on these same variables.
There was a statistically significant difference on satisfaction, motivation, and retention based on level of total income incentivized, F=3.42 (6,508), P<.01; Wilks lambda=.92. The means indicating the between-groups effects are reported in Table 4 . There were significant differences between all three groups on retention, and there was a significant difference between the first and second groups on satisfaction and motivation. It appears that when the incentive was relatively small in comparison to one's total income, the effect on motivation, satisfaction, and retention was small. We asked survey respondents whether or not their ICS included incentive opportunities in each of the following categories: clinical productivity, clinical quality, teaching productivity, teaching quality, and research productivity. There were no significant relationships between the reported outcomes and whether or not the clinician was eligible for a clinical productivity incentive. We performed a regression analysis to look at whether or not faculty half days of clinical time was a predictor of clinical motivation, and the model was nonsignificant. As reported in Table 3 , incentives in the other four categories were significantly related to satisfaction, retention, and motivation. In addition, there were positive relationships between the number of categories available to faculty and the outcomes, such that faculty that had a greater number of incentive categories available also reported greater satisfaction (r=.19, P <.01), motivation (r=.27, P<.01), and retention (r=.20, P<.01). Table 5 demonstrates that onefourth (25.0%, 90/360) of faculty reported that plans had features that could result in lower compensation ("downside potential"), and around one-third of faculty reported that their ICS plans had at least one criteria which could disqualify the faculty from earning incentive ("disqualification criteria," 30.0%), team-based incentives (36.7%), and citizenship/qualitative incentives (27.8%). Sixty-seven percent of plans offered automated tracking of ICS 
Faculty Perceptions of Incentive Compensation Systems
Faculty perceptions of appropriateness, understanding of their ICS, and due process were all significantly related to the outcomes of interest (see Table 3 ). We conducted a series of regression analyses looking at the relative weight of each of these predictors on the outcomes. Given that the percentage of total income significantly predicted each of the outcomes, this was included in the first step of the regression. As reported in Table 6 , in each case, perceptions of appropriateness and due process were significant predictors of satisfaction, motivation, and retention, above and beyond the differences accounted for by percent of incentive. Understanding of the system was not a significant predictor when entered with the first two predictors. In each analysis, appropriateness and due process accounted for significant amounts of variance in satisfaction (R 2 Δ=.38, P<.001), motivation (R 2 Δ=.39, P<.001), and retention (R 2 Δ=.31, P<.001), once we accounted for the variance explained by percent of incentive. This suggests that no matter how much of one's total income the incentive system may include, employees who perceive that the behaviors measured are valid and believe that the system was instituted with due process report greater satisfaction, motivation, and retention.
Discussion
ICSs are common in academic family medicine, yet the majority of faculty is neither satisfied with nor motivated by their ICS. While the prevalence of incentive-based compensation in this survey is similar to other reports, 34 this is the first study to examine the effect of ICSs on faculty satisfaction, motivation, and retention across academic family medicine compensation systems.
In times of scarce resources, leaders in academic family medicine must wrestle with the decision of how much incentive they should offer to faculty. Higher levels of incentives can increase short term or overall costs to the institutions, but lack of clarity exists around whether or not incremental increases in incentive dollars lead to increases in behavior change. We demonstrated that, as the percent of income available as an incentive increases, so does motivation and retention. Satisfaction with ICSs may plateau when incentives account for more than 25% of a faculty member's income, but this should be interpreted with caution due to small numbers of respondents in the group of faculty reporting more than 25% of their income available as incentives in this study. Future monitoring of trends in this group will be essential as larger incentive programs are developed.
As academic faculty members balance their clinical, teaching, and research roles simultaneously, ICS design has the potential to become very complex as systems try to capture the multiple aspects of a faculty member's effort and productivity. Faculty physicians can be confused by the complexity of the formulas, which are sometimes handed down from the larger organization with few allowances or adaptation by the department. Both of these factors have been shown to impact the incentive programs. 18 Further research into the extent and impact of these factors on the motivation of academic family physicians is warranted. Administrative leaders are left wondering which aspects are important to incentivize, and how each of those aspects impact faculty satisfaction, motivation, and retention. We demonstrated that with the exception of clinical productivity, faculty satisfaction, motivation, and retention will be higher the more aspects an ICS captures. This relationship implies that recognizing and rewarding the key types of faculty activity is beneficial. In our study, clinical productivity was not related to satisfaction, motivation, or retention. While it is possible that academic faculty Team-based incentives, citizenship (qualitative measures), and manual tracking are all positively related to faculty satisfaction and motivation in our study. Through their less-constrictive measurement methods, each of these aspects has the potential to capture artifacts of autonomous motivation. This provides support for the hypothesis of other authors that ICSs can negatively impact autonomous motivation. 8 However, we also believe that the knowledge that these aspects positively impact faculty satisfaction and motivation, will allow administrative leaders to mitigate that negative impact by including these aspects in their ICS designs. While this study did not explore specific examples of how these qualitative incentives were woven into ICSs, we have seen ICS designs that included collective goals that were achieved only when physicians worked together be successful as team-based incentives. We have also observed that allowing faculty to submit lists and/or documentation of activities which they think deserve recognition can be a simple, yet successful, model of a qualitative or citizenship measure.
Some ICSs have disqualification criteria which can serve as a "circuit breaker" for ICS eligibility. These criteria are designed such that a faculty member must meet the criteria or forfeit his or her ability to earn incentive dollars. Based on self-determination theory, such criteria do not reinforce autonomous motivation, but if the faculty view them as achievable, they could be highly motivating. 25 As expected, we found that the presence of these criteria was positively related to faculty-reported motivation, but not satisfaction or retention.
While we have shown that design of ICSs can impact reported satisfaction, motivation, and retention, we also demonstrated that the manner of ICS implementation has an effect. Faculty perceptions of appropriateness of the measures, understanding of the measurement and reward systems, and perception of due process are all related to satisfaction, motivation, and retention. While understanding is no longer significant when controlled for the percent of income available as incentive, appropriateness and due process are highly correlated (r=0.62) in our study. From our experience, comprehensive ICSs require substantial resources to develop and model, and it becomes tempting to organizations to implement hastily once the design and modeling is complete. Due process requires careful and systematic implementation and communication about the ICS to those who are impacted by it. When this is done well, faculty are more motivated by the ICS. This study is consistent with the American Association of Medical Colleges Faculty Forward reports showing higher engagement related to transparency and receptive communication by administrators. 35 Without these important aspects, ICSs can be a source of faculty dissatisfaction.
While surveying academic faculty about productivity and job satisfaction has been established as a research methodology, [35] [36] [37] surveying faculty about the impact of ICS programs on satisfaction, motivation, and retention offers new insight into strategies for ICS design and implementation. However, caution must be used when interpreting these findings since reported motivation may vary from actual performance and effort allocation. Faculty may perceive their ICS to be more or less financially impacted by activities than what the ICS is actually responsible for, particularly when those same faculty members report they have less than full understanding of their ICS. Thus, the findings do not reflect actual performance outcomes requiring a longitudinal study design of actual observation. In addition, faculty perceptions and satisfaction are closely tied to engagement, and this study does not capture all of the variables that impact faculty engagement.
This study is further limited by having a high percentage of faculty respondents in academic leadership roles due to the constituency of CAFM. However, oversampling of academic leaders can provide a greater degree of insight into how those leaders view the impact of their ICS. With a response rate of 46.5% on the ICS question subset of this CERA survey, and only 70% of respondents reporting having an ICS, this is a very limited sample of family medicine faculty members and may not necessarily represent the larger group of academic family physicians and educators across the United States.
When a faculty member believes that an ICS is measuring and rewarding appropriate and important things, and believes that it is doing so in an appropriate and fair way, he or she is more likely to be satisfied with the ICS. The value created by faculty satisfaction not only saves money by reducing faculty turnover, [38] [39] [40] but also increases faculty motivation. Compensation is an important factor in faculty satisfaction, 41 yet the structure, design, and implementation of the ICS plays an important role in faculty perceptions of their compensation system.
